Background: While physician burnout is increasingly recognized, little is known about medical oncologist job satisfaction, and the factors associated with low satisfaction. Here, we report the results of an international survey of medical oncologists. Methods: An online survey was distributed using a modified snowball methodology via national oncology societies to chemotherapy-prescribing physicians in 65 countries. Oncologist job satisfaction was assessed by asking, "On a scale of 1-10, how would you rate your satisfaction as an oncologist? 1 = unsatisfying, 10 = satisfying." Low, moderate and high job satisfaction was defined as scores of 1-6, 7-8, and 9-10, respectively. Results: 1,115 physicians from 42 countries completed the survey. Overall job satisfaction rates were 20% (222/1,115), 51% (573/1,115), and 29% (320/1,115) for low-, moderate-, and high-satisfaction, respectively. Respondents with low job satisfaction were younger ( P = 0.001) and had fewer years in clinical practice ( P = 0.013) compared to those with high satisfaction. Increasing hours worked by per week (p = 0.042), decreasing annual weeks of paid vacation ( P = 0.007), being on-call every night ( P = 0.016), higher clinic volumes ( P = 0.004) and lack of access to on-site radiotherapy ( P = 0.049), palliative care ( P = 0.005), and chemotherapy pharmacists ( P = 0.033) were associated with low-job satisfaction. Respondents with lowjob satisfaction were less likely to discuss prognosis with their patients compared to those with moderate or high job satisfaction (median 45% of patients v 65% v 75%, P < 0.001). Conclusions: Globally, 1 in 5 medical oncologists report low job satisfaction. The main correlates of job satisfaction are related to system-level pressures resulting in less time for quality patient care and personal resilience. Improving oncologist job satisfaction will require new approaches to models of care delivery.
Introduction
While the practice of medical oncology can be very rewarding, oncologists face many challenges in the delivery of cancer care. Rising clinical volumes, the emotional toll of the disease, increasing complexity of treatment, and financial constraints on access to therapies pose unique challenges to medical oncologists [1] . Amid these expectations and challenges, concern has been raised about job satisfaction and burnout among cancer care providers [2] . Common contributing factors to these conditions include increased administrative workload, higher patient volumes, reduced work-life balance, and loss of autonomy [1, [3] [4] [5] .
While many of the contributing factors are similar, it is important to recognize that job satisfaction and burnout are distinct concepts [6] [7] [8] . Physicians may experience significant stress and/or https://doi.org/10.1053/j.seminoncol.2018.12.006 0093-7754/© 2018 Published by Elsevier Inc.
burnout but retain high levels of job satisfaction [9] [10] [11] . Burnout is commonly defined as a syndrome of emotional exhaustion, depersonalization, and feelings of low achievement [12] . Physician satisfaction is less well-defined, but is generally assessed as a self-reported measure of subjective career satisfaction and desire to remain in the same specialty or choose it again if given the chance [13, 14] . While multiple recent studies have demonstrated alarming rates of burnout among medical oncologists, there is less information available on job satisfaction, even less so in a global context [2, 9, 15] . Identifying potential contributing factors to job satisfaction is critically important to help inform optimal models of care and human resource planning. To address this gap in knowledge, we explore job satisfaction, and factors associated with satisfaction, among medical oncologists who participated in a global workload and clinical practice survey.
Methods

Participants
The methods of the survey design and distribution have been previously described [16] . The eligible study population included any practicing physician who administers chemotherapy; trainees were excluded. Potential participants were identified by contacting the established national associations of medical oncologists in 54 countries and two regions (Caribbean and Africa). When contact with the national association was not possible, the senior investigator (C.M.B) contacted one personal contact per country to invite participation and distribution of the survey using an informal national network. This study was approved by the Research Ethics Board of Queen's University.
Survey design
An online electronic survey was developed using Fluid Surveys (Ottawa, ON). The survey was designed using multidisciplinary input from study investigators practicing in diverse clinical environments including those located in high-, middle-and low-middle income countries. The survey was then piloted and revised in an iterative fashion based on feedback from 10 oncologists from diverse global backgrounds. The final survey included 51 questions and took 10-15 minutes to complete. The web-based survey was distributed using a modified snowball methodology in November 2016. A reminder e-mail was sent via all national and/or regional contacts in January 2017.
Physician job satisfaction was assessed by asking, "On a scale of 1-10, how would you rate your satisfaction as an oncologist? 1 = unsatisfying, 10 = satisfying." A priori, it was determined that respondents answering 1-6 would be classified as having "low satisfaction," 7-8 as having "moderate satisfaction," and 9-10 as having "high satisfaction." Several follow-up questions then aimed to clarify contributing factors to job satisfaction. A full copy of the survey tool can be found in Appendix A .
Statistical analysis
Countries were classified into low-middle income countries (LMICs), upper-middle income countries (UMICs) and high-income countries (HICs) based on the World Bank Criteria. The primary objective of this study was to describe oncologist job satisfaction and factors associated with low and/or high job satisfaction. All data were initially collected in Fluid Surveys (Ottawa, ON) and subsequently exported to IBM Statistical Package for the Social Sciences (SPSS) for Windows version 24.0 (SPSS, Armonk, NY, 2016). Data consisted of categorical, ordinal, and continuous formats, occasionally collected as ranges. Pearson chi-sqaure tests were used to test for the difference in proportions, and the one-way analysis of variance or the Kruskal-Wallis test was used to compare ordinal and continuous data by income stratification. A P value of 0.05 was considered as the criteria for statistical significance, and no adjustments were made for multiple comparisons.
Results
Survey distribution and response
Among the 54 countries and 2 regional networks (Africa and Caribbean), 42 countries and/or regional networks (75%) agreed to participate. The study cohort included 1,115 respondents from 65 different countries. Survey response rates were available for 40% (17 of 42) of all countries and/or regional networks and ranged from 3% in Singapore and Portugal to 76% in Slovenia. Among study participants, 70% (782 of 1,115), 17% (186 of 1,115), and 13% (147 of 1,115) were from HICs, UMICs, and LMICs, respectively. The mean response rate across all countries for which response rate was available was 12% (461 of 3,967) ( Appendix B ).
Characteristics of study participants
Fifty-eight percent (647/1,115) of respondents were male and the median age was 44 years. The median number of years in practice was 10, with a median of 6 years of postgraduate training. Eighty-one percent (898/1,115) of respondents were medical oncologists, 10% (112/1,115) were clinical oncologists, 4% (49/1,115) were hematologists, and 5% (56/1,115) were other specialists that prescribed chemotherapy. Participants from LMICs were more likely to be clinical oncologists (ie, delivering chemotherapy and radiation; 20%; 29 of 147) than were those from UMICs (9%; 16 of 186) and HICs (9%; 67 of 782; P < 0.001).
Demographics, practice setting, and job satisfaction
Overall job satisfaction rates were 20% (222/1,115), 51% (573/1,115), and 29% (320/1,115) for low-, moderate-, and highsatisfaction, respectively ( Table 1 ) . Respondents with low-job satisfaction were younger ( P = 0.001) and had fewer years in clinical practice ( P = 0.013) compared to those with high satisfaction. Job satisfaction did not vary substantially by sex. Across countrylevel economic groups, the only outlier were medical oncologists from UMICs which were more likely than medical oncologists in Medical oncologists working at smaller hospitals ( P = 0.011) and within smaller clinical groups ( P = 0.051) were more likely to have high-job satisfaction then those at larger centres. Medical oncologists without access to on-site radiotherapy ( P = 0.049), palliative care ( P = 0.005), and chemotherapy pharmacists ( P = 0.033) were more likely to have low-job satisfaction.
Clinical workload and job satisfaction
Increasing hours worked per week was associated with a gradient of decline in job satisfaction ( P = 0.042) ( Table 2 ). Likewise, decreasing annual weeks of paid vacation was associated with less job satisfaction ( P = 0.007). Physicians who were on-call every night also had significantly lower job satisfaction ( P = 0.016). The annual number of new patient consultations was not associated with lower job satisfaction ( P = 0.257). However, there was an Percentages do not always equal 100 due to rounding. * Job satisfaction was reported on a 10-point Likert scale with 10 representing high satisfaction. Respondents were classified as low (1-6), moderate (7) (8) , and high (9-10) job satisfaction.
^ Data were missing for 12 radiotherapy on site; 12 palliative care; 13 chemotherapy pharmacist responses. # Respondents could select more than one response. + Respondents worked exclusively in the private sector or in both private and public sectors. (54) 25 (23) * Job satisfaction was reported on a 10-point Likert scale with 10 representing high satisfaction. Rrespondents were classified as low (1-6), moderate (7) (8) , and high (9-10) job satisfaction.
^ Number of weeks with paid vacation had an identical median but the means differed resulting in a significant difference using both the one-way ANOVA and the Kruskal-Wallis test.
# On-call duties were not reported by all respondents, actual responses for low, moderate, high were 57/174, 90/411, 56/198, respectively. Shortage of nurses (26%, 146/573) Shortage of nurses (22%, 71/320) * Job satisfaction was reported on a 10-point Likert scale with 10 representing high satisfaction. Respondents were classified as low (1-6), moderate (7) (8) , and high (9-10) job satisfaction. association with daily clinic volumes: medical oncologists who saw > 40 patients per day were less likely to have high-job satisfaction (23% [25/109] v 32% [176/544], P = 0.052) compared to those who saw < 20 patients per day. Physicians with low-job satisfaction were less likely to discuss prognosis with their patients compared to those with moderate-or high-job satisfaction (median 45% of patients v 65% v 75%, respectively, P < 0.001).
Barriers to care and job satisfaction
The top barriers to patient care reported by study respondents are shown in Table 3 
Discussion
To our knowledge, this is the first international study evaluating oncologist job satisfaction. Representing 42 countries and over 1,100 oncologists from a diverse background of socioeconomic environments and practice settings, this survey provides an overview of oncology job satisfaction from a global context. Several important findings have emerged. First, 20% of oncology providers express low job satisfaction. Second, job satisfaction is related to measures of clinical workload. Oncologists expressing low satisfaction worked more hours per week, saw more clinic patients per day, and had less annual paid vacation. Third, oncologists with low job satisfaction are more likely to work in the public system and have less access to supporting services such as radiotherapy, palliative care, and chemotherapy pharmacists. This study provides evidence to support what is intuitive: oncologists value working in a multidisciplinary environment with the resources and time to properly care for their patients and for themselves. The intuitiveness of this finding makes its confirmation no less important; rather, it should be a call to action.
The findings of this study add to a growing body of evidence concerning physician wellness. Physician wellness is a multifaceted concept characterized not only by the absence of distress, but also by the achievement of success in one's personal and professional life [17] . Burnout and job satisfaction are thus two related but distinct components of physician wellness that share many common determinants. To date, the majority of the publications in the oncology literature have focused on wellness from the perspective of oncologist burnout. In 2012, Shanafelt et al reported on a survey of US oncologists identified from the American Society for Clinical Oncology membership file [9] . Among 1,500 respondents, 45% were burned out on the emotional exhaustion and/or depersonalization domains of the Maslach Burnout Inventory. Hours per week directly devoted to patient care was identified as the greatest professional predictor of burnout. Other important factors contributing to burnout included increasing hours per week spent on work tasks at home, focus on one certain type of cancer, and increasing age. More recently, Banerjee et al reported on a survey of 737 young medical oncologists from 41 European countries recruited through the European Society for Medical Oncology website. Alarmingly, among this group of medical oncologists under the age of 40, 71% reported experiencing symptoms of burnout [15] . Factors associated with burnout included lack of access to support services, living alone, work-life balance, and inadequate vacation time.
In contrast, much less is known about oncologist job satisfaction and its correlates. In our global study, 20% of oncologists reported low job satisfaction. This is comparable to the 2012 study of US oncologists by Shanafelt et al where 20% of respondents answered "no" to the question of whether they would become an oncologist again [9] . Balch et al reported on a 2008 survey of US surgical oncologists and identified a 25% prevalence of low-career satisfaction [18] . More concerning, however, is the longitudinal trend in oncologist job satisfaction. In a 2011 Medscape report, 79% of oncologists indicated they would choose oncology as a specialty again; this dropped drastically to 51% in an update performed in 2015 [19] .
Few previous studies have examined factors associated with oncologist job satisfaction. In a study using survey and focus group techniques, Grunfeld et al reported that, counter to popular belief, the daily interaction with suffering and dying patients is not a major source of job stress for cancer care providers [20] ; in fact, those interviewed identified that helping patients and families was the major source of their job satisfaction. This is supported by 2 findings in our study. First, although higher annual new patient volume is not associated with lower job satisfaction; in contrast, working more hours and seeing more patients per clinic day are both associated with lower job satisfaction. Second, our results show that those oncologists with high job satisfaction were considerably more likely than those with low satisfaction to have important conversations with their patients regarding prognosis. It is interesting to note that physicians from LMICs, despite having significantly higher clinical volumes, days per week worked, on call duties, and less paid vacation, were not more likely to have low job satisfaction. This highlights that strategies to improve physician satisfaction, much like those needed to address physician burnout, must be tailored according to geographical and cultural needs [15] . Finally, common contributors to oncologist job satisfaction and physician burnout, such as less onsite access to supporting services, working more hours per week, having less paid vacation, suggest that system-level changes to delivery of care and human resource planning have the potential to significantly improve physician wellness. These effort s are needed given the projected shortages in cancer care providers in the coming years [21] .
There are several methodologic limitations important to consider in the interpretation of our study. First, as with any survey, respondents may not be representative of all providers in their health system. Second, 16 of 42 countries did not have a formal national association, and therefore, relied on informal survey distribution by one oncologist contact. Third, two of the world's largest countries, the United States and Russia, declined to participate in this study. Given that much of the previous data on physician satisfaction derives from the United States, this limits our ability to compare and contrast with past publications. Fourth, the assignment of job satisfaction scores to categories corresponding to low-, medium-, and high-satisfaction is arbitrary. Finally, like any survey, the results are subject to the validity of the response; questions concerning job satisfaction may be prone to social desirability bias, that is, the tendency to answer question in a manner that will be viewed favorably.
In conclusion, this international study demonstrates that 1 in 5 oncologists express low job satisfaction. The main correlates of job satisfaction appear to be related to system-level pressures which may result in less time for quality patient care and personal resilience. Therefore, improving oncologist job satisfaction will require innovative new approaches to models of care delivery and attention to health human resources. Physician wellness is important to the sustainability of the oncology workforce in the face of increasing system pressure. In order for physicians to care well, they must be well themselves. Further research into methods to improve physician wellness, both from the perspective of burnout and job satisfaction, are needed.
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Appendix A. Global Oncology Workload Survey
Cancer is now the second leading cause of death worldwide. There is an urgent need to build health system capacity globally to address the growing burden of disease. This is particularly relevant in low and middle-income countries, who experience a disproportionate burden of cancer. There is no contemporary data that describes work environment and clinical volume of practicing oncologists worldwide.To address this gap in the literature, we have created this brief survey to learn from thousands of oncologists globally in high income and low-middle income countries. This information will be useful to national societies in advocating for oncology specific resources within their own health setting. This study has been approved by the Research Ethics Board at Queen's University in Canada. This survey will take 5-10 minutes to complete. This survey is anonymous. You are under no obligation to participate. Completion of the survey will be regarded as implied consent to participate.Thank you for supporting this effort in global oncology.
Do you consent to participate in this research study?
• Yes • Radiation therapy • Chemotherapy Which country do you currently practice in? Is your primary practice location in an urban or rural center? Note: rural is defined as a population of less than fifty thousand and not within a two hour reasonable commuting distance of a larger center.
• Urban • Rural Which cancers do you treat? (Select as many as apply) How many physicians prescribe chemotherapy at your primary clinic/hospital?
• 1 (I am the only physician that prescribes chemotherapy at my center)
In an average month how often do you participate in a multidisciplinary case conference (tumor board, multidisciplinary team meeting)?
• 0 (This is not available at my center)
Is there radiotherapy on site?
• Yes • 0
Is there an oncology residency or fellowship training program in your center?
• Yes Typically, how many days per week do you work?
Typically, how many days per week do you see patients in the outpatient clinic?
How many hours do you typically work per week? In a typical full day out-patient clinic how many patients will you see?
• < 10 On a scale of 1-10 how would you rate your job satisfaction as an oncologist?1 = unsatisfying, 10 = satisfying
